ablation CA of AF with pulmonary vein isolation is currently the standard therapy for selected patients 4, 5 . It is also considered as first-line therapy for symptomatic patients with paroxysmal AF, small left atrial LA dimensions, and no evidence of structural heart disease [4] [5] [6] . An enlarged LA volume is a known predictor of AF recurrence after CA in patients with AF 1, 7 . Multidetector MD computed tomography MDCT allows multidimensional reconstruction of patient-speci c cardiac anatomy 1, 8 . CT-rendered volumes add a third dimension to an otherwise two-dimensional ablation procedure, allowing better delineation of the LA anatomy with precise volume estimation and increased electroanatomical mapping accuracy 9, [10] [11] [12] . However, patients with AF also show increased right atrium RA volumes 13 . We therefore, we investigated whether measuring of RA volume is useful for predicting the recurrence of AF.
Methods

Study Population
This study enrolled patients with a history of palpitations and diagnosed with paroxysmal 
Scan Protocol and Data Acquisition of MDCT
All patients were scanned with a 64-slice scanner SOMATOM Sensation 64 Cardiac, To assess interobserver variability, the LA volume measurements were repeated by a second reviewer blind to the ndings of the rst observer ; there was an excellent correlation between those measurement sets P 0.0001 .
Statistical Analysis
For descriptive purposes, the patients were divided into two groups on the basis of the predictors such as LA or RA volumes. Continuous variables were presented as means standard deviation. Differences between groups successful pulmonary vein ablation groups, AF recurrence group, and control group were tested using ANOVA, the post-hoc test, the paired t-test, or the chi-square test, as appropriate. Receiver operating characteristic analysis was performed to de ne thresholds for those predictors ; this analysis provided optimal sensitivity and speci city in predicting the recurrence of AF. The association between large atrial volume and recurrence of AF after CA was formally tested by construction of multivariate logistic regression analysis. The statistical analysis was done using SPSS for Windows version 11 SPSS Inc, Chicago, IL . A P value 0.05 was considered signi cant. 
Results
Patient Characteristics
Over the 6-month follow-up, 16 patients showed recurrence of AF 24.6 , and 49 patients had no recurrence. The patients with AF recurrence showed significantly larger RA and LA volumes than the patients without recurrence, but there were no signi cant differences between the patients with and without recurrence of AF in age, gender, cardiovascular risk factors, and hemodynamic responses Table 1 . Body mass index was higher in the patients with AF recurrence than in those without, but these risk factors such as obesity and hypertension were controlled by diet, salt restriction, and medication after the start of this study. No patients had a history of alcohol abuse, genetic factors, or sleep apnea. There was no signi cant difference between the group in in ammatory markers such 
LA and RA Volumes for Predicting the Recurrence of AF
Discussion
This study demonstrated that RA volume measured by MDCT could predict the recurrence of AF after CA with a sensitivity and speci city similar to LA volume measurement.
LA size is an established predictor of AF recurrence and maintenance after electrical cardioversion because AF induces electrical and structural remodeling of the brillating atria, perpetuating AF 3, 4 . However, the signi cance of RA volume was not clari ed in previous studies despite both volumes increasing symmetrically in patients with AF 13 . In a 6-month follow-up study by ECG in patients with AF, Shin et al 18 found that LA volume increases over 34 ml / m 2 predicted recurrence of AF after CA with a sensitivity of 70 and speci city of 91 . However, the same study concluded that RA volume measurements were less signi cant predictors of AF recurrence by multivariate analysis. Their study was new and noteworthy in even suggesting the use of RA volume for predicting AF recurrence after CA, but it had some limitations. First, the evaluation did not separate paroxysmal AF and permanent AF. Paroxysmal AF is frequently a purely trigger-dependent phenomenon, whereas permanent AF is mechanistically complex, implicating a more diffuse abnormality of the atrial substrate 4 . Second, the ECG could not always accurately measure atrial enlargement due to multivariate variations in the atrium, and in particular, the right atrium 19 .
Therefore, we used MDCT in the current study because it quanti es atrial volume 3 dimensionally 19 . Helms et al 11 also showed in a 12-month follow-up study using MDCT that large LA volume 135 ml is a predictor of AF recurrence with a sensitivity of 36 and speci city of 96 ; however, their study subjects also included patients with permanent AF.
To our knowledge, we present herein the rst quantitative evaluation of both left and right atrial volumes for predicting the recurrence of AF after CA using MDCT and quantitative three-dimensional measurement software. The sensitivity of prediction for large LA volumes 100 ml was 81.3 , and the speci city was 69.4 in patients with paroxysmal AF. More importantly, the sensitivity of prediction for large RA volumes 87 ml was 81.3 and the speci city was 75.5 . In addition, the precise three-dimensional atrial reconstruction by the OsiriX software allows for a computer-aided and navigation-aided quantitative measurement of atrial volume 16, 17 . AF is maintained by microreentrant sources located in the LA 20, 21 with brillatory conduction toward the RA 22 . Therefore, the RA was thought to be a bystander during maintenance or recurrence of AF, while the LA underwent a change typical of both paroxysmal and permanent AF. Recently, we reported the signi cance of sympathetic nervous system abnormality for predicting perpetuated AF in patients with paroxysmal AF 23 , and the magnitude of nerve sprouting and hyperinnervation has been reported to be higher in the RA than in the LA in a canine model of AF produced by prolonged RA pacing, further suggesting the signi cance of RA 24 . The percentage area occupied by brosis was also recently shown to be higher in the LA than in the RA of patients who developed AF, suggesting more reversible and quick changes to the right atrium 25 . Our result thus con rms that RA volume is important for morbidity in patients with AF. Finally, MDCT is a guide to invasive intervention in patients with coronary artery disease 26, 27 and rhythm disorders 14 , and our results indicated the signi cance of three-dimensional and quantitative evaluation of RA size using a computer-aided technique with 64-slice MDCT.
The present study compared atrial volumes with those measured similarly in previous studies with respect to the recurrence of AF 1, 4, 13, 28 . Other studies used the value of atrial volume indexed to body mass or body surface area 18 . Obesity is an important risk factor for the development of AF, while body weight is closely correlated to LA volume, and weight reduction has been linked to regression of LA enlargement 4, 29 . Furthermore, the atrial volume index correlated by body mass or body surface area was less signi cant compared to the value of direct atrial volume measurement used herein and elsewhere because the atrial volumes were independent of body mass value 28 . Similarly, we did not use the weight index because atrial volume correlated with body mass index in the present study.
